The Oxford Survey of Childhood Cancers (Gilman et al., 1988 (Gilman et al., , 1989 has recently reported retrospective findings on 8,059 children who died of cancer and a similar number of controls. Apart from the well known excess of diagnostic X-rays in the case group an association was found between childhood cancer and pethidine and other analgesics in the relevant pregnancy. Regression analyses suggested that viral infections, vaccines, antipyretics and analgesics were each independently associated with childhood cancer.
Case-control studies may be affected by differences in recall between the study groups, as well as by other forms of bias. Furthermore, population studies have shown that drug consumption during pregnancy is higher than is recalled in case-control studies. We have therefore examined relevant information that was collected prospectively on over 16,000 pregnancies in 1970 in relation to subsequent cancer in childhood.
Materials and methods
Information on 16, 193 infants delivered in Great Britain in one week of April 1970 was collected by midwives at the birth of the child and during the first 7 days of life (Chamberlain et al., 1975) . These children were followed up at ages 5 and 10 by the Child Health and Education Study. In all 80% and 94% respectively were successfully contacted (Butler et al., 1982; Butler & Golding, 1986) . Deaths among children born in the study week were identified and the relevant death certificates traced.
Identification of cases
Cases of cancer in the cohort were identified in three ways: from death certificates, through the Cancer Registration scheme, and at the follow-up interviews at the ages of 5 and 10. Medical records concerning children treated for any condition which might have been malignant were obtained from the consultants concerned. Two other neoplasms that were ascertained by the above methods were also included, a congenital angioma regarded by the cancer registry as malignant and also a benign dermoid teratoma.
Control sample
Computerised matching procedures were used to produce a set of three controls for each case, matched for the following factors: age of the mother at the birth of the child, parity and social class (based on the occupation of the mother's husband at the time of the birth), marital status at delivery, and whether the birth was single or multiple.
Statistical methods
Case-control analysis has used the matching to test for statistical significance, but for ease of interpretation the results presented compare the proportions within each group. For computation of odds ratios and their 95% confidence intervals the full matched quadruplets have been used with the method described by Pike and Morrow (1970) .
Results
In all there were 33 children who developed cancer by the age of 10 out of a total population of 16,193 births in Great Britain occurring in the survey week of 1970: an incidence of 2.04 per 1,000 total births. Details of ascertainment, diagnosis and outcome are listed in Table I . As already noted, there were two cases which may not, strictly speaking have been cancer. Omitting these would result in an incidence of 1.91.
The maternal age, parity and social class distributions are compared with the total population of births in Table II . There was a social class gradient with a higher incidence in social classes I and II (the professional and managerial) than in IV and V (the semi-skilled and unskilled workers) but this was not statistically significant. No relationship was noted with either parity or maternal age. A satisfactory matching of controls was achieved (Table III) .
X-rays Information on X-ray exposure in pregnancy is shown in Table IV . There was a statistically significant excess of index mothers having had X-rays, but the results were similar for X-rays involving the abdomen (4 cases, 5 controls) as for chest or dental X-rays (8 cases, 10 controls). Significantly more index babies were given drugs in the neonatal period (Table IV) . The bulk of these were given vitamin K (16 cases, 27 controls), but there was also Lethidrone (2, 1), vanillic acid (0, 1), eye drops or ointment (1, 1), Aureomycin (0, 1) and vitamin C (0, 1).
Breast feeding
Information on the types of milk received by the babies on each day of the first week of life was recorded by the midwives. Only 9 (28%) index babies received any breast milk compared with 46 (46%) controls; a difference that was suggestive but not statistically significant.
Inter-relationships
We have shown above that five factors were statistically associated with childhood cancer: antenatal smoking of mother, antenatal X-rays, gestation outside 39-41 weeks, pethidine or Pethilorfan in labour and drugs administered to the neonate (Table V) . Clearly a large number of cases will have more than one of these risk factors. Details of the cases are shown in Table VI and case-control comparisons summarised in Table VII . It can be seen that only two of the 33 cases had fewer than two risk factors, whereas 47% of the controls had either zero or one risk factor. There was a highly significant trend in comparing the cases with controls, such that the more risk factors that were present, the more likely was the child to develop cancer (P<0.0001). (Gilman et al., 1988 (Gilman et al., , 1989 Kneale & Stewart, 1976; McKinney et al., 1987) ; few prospective studies have been carried out. Retrospective studies have the advantage that large numbers of affected subjects may be included, but they can also be subject to certain biases such as differential recall between cases and controls of events often long since past. It is therefore always valuable to test the findings wherever possible by prospective studies.
In the present prospective study, we find evidence of the well-known relationship between childhood cancer and diagnostic irradiation in utero (Stewart, 1958) , as well as more recently reported associations with smoking in pregnancy (Stjernfeldt et al., 1986; Neutel & Buck, 1971) and with analgesics and sedatives taken during labour (Gilman et al., 1989) , and with pethidine in particular (Gilman et al., 1989; McKinney et al., 1987) . Of these, however, only maternal smoking retained its significance in a logistic regression analysis. Nevertheless, an independent odds ratio of 1.72 was found with pethidine.
In their enormous study of 8,059 matched case-control pairs (which probably included most of the fatal cases in the present study), Gilman and her colleagues (1989) found a relationship (with some evidence of dose response) between antipyretics and analgesics and childhood cancer risk, with relative risks of about 1.4 and 1.5 respectively. They suggest that these drugs, which are metabolised by amino acid conjugation, might (because of associated endogenous compounds or a deficiency of phase 2 enzyme) produce a build up of toxic phase 1 metabolites which may then cross the placenta. It is of interest therefore, that this study confirms their finding of an excess of cases that received pethidine during labour. An intriguing finding is that non-abdominal X-rays were more frequent among cases than controls. A similar observation was made by Stewart (1958) , and was regarded as being probably a measure of the relative under-reporting of X-rays by control mothers as compared to case mothers. This can hardly explain our finding but logistic regression results suggest it may have been a statistical artefact. In analysing 23 other specific items of information we have also found that children with cancer were (a) less likely to be born at term; and (b) more likely to have been given a drug in the first week of life. The latter association was the strongest in this study.
In conclusion, the prospective nature of data collected by this study has enabled the association with maternal smoking to be confirmed. The excess cases of pethidine in labour, in combination with the reports in the literature, suggest that either the association may be causal or may be indicative of some other feature of the mother such as a sensitivity to pain and tendency to take painkillers. Unfortunately, data on drugs taken during the rest of pregnancy were not available. The association with vitamin K was unexpected and fitted no prior hypothesis. It is important that this association with a certainly useful drug be tested in another series of cases.
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